SUBSTITUTE SPECIFICATION 



SPECIFICATION 

TENSION AD JUSTING DEVICE 
FOR ENGINE ACCESSORY DRIVING BELT 

TECHNICAL FIELD 
[0001] 

This invention relates to a tension adjusting device for a belt for 
driving engine accessories such as an alternator and a water pump. 

BACKGROUND ART 
[0002] 

Japanese patent publication 10-299846A 
discloses a conventional tension adjusting device for an engine accessory 
driving belt. Like the belt tension adjusting device according to the present 
invention, which is shown in Fig. 1, this conventional tension adjusting 
device includes a pulley arm 2 pivotally mounted on an engine block, a 
tension pulley 1 rotatably mounted on the pulley arm 2 so as to be in 
contact with the slack side of the belt B, and a hydraulic auto-tensioner 20 
for applying a regulating force to the pulley arm 2, thereby pressing the 
tension pulley 1 against the belt B. The hydraulic auto-tensioner 20 
includes a built-in hydraulic damper for damping a pressing force applied to 
the pulley arm 2 from the belt B through the tension pulley 1. 
[0003] 

In the conventional arrangement, as shown in Fig. 5, the pulley arm 
2 has a boss 3 at its end in which a shaft inserting hole 60 is formed to 
extend along the central axis of the boss 3. A pair of tubular slide bearings 
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61 each having a flange 61a at one end thereof are pressed into the shaft 
insertion hole 60. A fulcrum shaft 62 is further inserted in the slide 
bearings 61. The fulcrum shaft 62 has a small-diameter threaded shaft 
portion 63 at its front end which is threaded into a threaded hole 65 formed 
in the engine block 64 and tightened to support the pulley arm 2. 
[0004] 

Seal grooves 66 are formed at both ends of the fulcrum shaft 62. 
Orings 67 are fitted in the respective seal grooves 66 and each elastically 
in contact with the inner periphery of one of the pair of slide bearings 61 to 
prevent entry of muddy water and dust into between the contact surfaces of 
the slide bearings 61 and the fulcrum shaft 62. 
[0005] 

Also, in the conventional arrangement, as shown in Fig. 6, the 
hydraulic auto-tensioner 20 has a coupling piece 68 formed with a bushing 
insertion hole 69 extending therethrough from one to the other side thereof. 
A tubular slide bearing 70 is pressed into the bushing insertion hole 69. A 
bushing 71 is inserted in the slide bearing 70. A bolt 73 is inserted through 
the bushing 71 and a pair of washers 72 each in abutment with one of the 
end surfaces of the bushing 71, and is threaded into a threaded hole 74 
formed in the pulley arm 2 and tightened. The pulley arm 2 is thus coupled 
to the hydraulic auto-tensioner 20. 
[0006] 

A pair of seal grooves 75 are formed in the outer periphery of the 
bushing 71 each near one end thereof. Orings 76 are each received in one of 
the seal grooves 75 and elastically in contact with the inner periphery of the 
slide bearing 70 to prevent entry of muddy water and dust into between the 
contact surfaces of the slide bearing 70 and the bushing 71. 
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[0007] 

In the supporting structure of the pulley arm 2 of the 
above-described conventional belt tension adjusting device, and the 
coupling structure for coupling the pulley arm 2 to the hydraulic 
auto-tensioner 20, when the belt B vibrates at high speed while the engine 
is running, the pulley arm 2 pivots about the fulcrum shaft 62 at high speed, 
and the pulley arm 2 and the hydraulic auto-tensioner 20 also pivot relative 
to each other about their coupling portions at high speed. Thus, by contact 
with the slide bearings 61 and 70, the Orings 67 and 76 tend to become 
worn and suffer deterioration in sealability, thereby making long use of the 
entire device difficult. 
[0008] 

Also, in order to mount the Orings 67 and 76, the seal grooves 66 
and 75 have to be formed. In order to optimally control the interference of 
the Orings 67 and 76, such seal grooves 66 and 75 have to be finished with 
precision, so that the manufacturing cost tends to be high. 

SUMMARY OF THE INVENTION 
[0009] 

A first object of the present invention is to provide a tension 
adjusting device for an engine accessory driving belt which can maintain 
high sealability in the bearing portion pivotally supporting the pulley arm 
for a long period of time, and which can be manufactured at a low cost. 
[0010] 

A second object of the present invention is to provide a tension 
adjusting device for an engine accessory driving belt which can maintain 
high sealability in the coupling portion for coupling the pulley arm to the 
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hydraulic autcrtensioner for a long period of time, and which can be 
manufactured at a low cost. 
[0011] 

In order to achieve the first object, according to a first aspect of the 
invention, there is provided a tension adjusting device for an engine 
accessory driving belt comprising a tension pulley configured to be brought 
into contact with the engine accessory driving belt, a pivotable pulley arm 
supporting the tension pulley and having a boss at one end thereof, the boss 
being formed with a shaft insertion hole, a tubular fulcrum shaft mounted 
in the shaft insertion hole, a bolt axially extending through the fulcrum 
shaft and configured to be brought into threaded engagement with an 
engine block and tightened to fix the fulcrum shaft to the engine pulley, 
thereby pivotally supporting the pulley arm, and a hydraulic auto-tensioner 
for applying a regulating force to the pulley arm, thereby pressing the 
tension pulley against the belt, characterized in that a washer is disposed 
between a head of the bolt and an end surface of the boss, the washer 
having a cylindrical portion covering an end portion of the boss including 
the end surface, and that a slinger is mounted on the end portion of the boss, 
the cylindrical portion of the washer and the slinger defining a labyrinth 
therebetween. 
[0012] 

In order to achieve the second object, according to a second aspect of 
the invention, there is provided a tension adjusting device for an engine 
accessory driving belt comprising a tension pulley configured to be brought 
into contact with the engine accessory driving belt, a pivotable pulley arm 
supporting the tension pulley, a hydraulic auto-tensioner for applying a 
regulating force to the pulley arm, thereby pressing the tension pulley 
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against the belt, the autcrtensioner having at one end thereof a coupling 
piece formed with a bushing insertion through hole extending between two 
sides thereof, a tubular bushing inserted in the bushing insertion through 
hole, and a bolt inserted through the bushing and brought into threaded 
engagement with the pulley arm and tightened to fix the bushing to the 
pulley arm, thereby pivotally coupling the one end of the hydraulic 
auto-tensioner to the pulley arm, characterized in that two washers are 
disposed between opposed surfaces of the bushing and the pulley arm and 
between opposed surfaces of the bushing and a head of the bolt, respectively, 
each of the washers having an outer cylindrical portion extending toward 
the coupling piece, and that the coupling piece has two annular protrusions 
each formed at one of two open ends of the bushing insertion through hole, 
the cylindrical portion of each of the washers and the corresponding one of 
the annular protrusions defining a labyrinth therebetween. 
[0013] 

In the tension adjusting device for an engine accessory driving belt 
according to the first aspect of the invention, the labyrinth prevents the 
entry of muddy water and dust into the bearing portion about which the 
pulley arm pivots. Because the labyrinth is a non-contact seal, it maintains 
its sealing function for a long period of time. Since this seal is simple in 
structure, the entire device can be manufactured at a low cost. 
[0014] 

In the tension adjusting device for an engine accessory driving belt 
according to the second aspect of the invention, the labyrinth prevents the 
entry of muddy water and dust into the coupling portion through which the 
pulley arm and the hydraulic auto-tensioner are pivotally coupled together. 
Because the labyrinth is a non-contact seal, it maintains its sealing 
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function for a long period of time as in the first aspect of the invention. Also, 
since this seal is simple in structure, the entire device can be manufactured 
at a low cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Fig. 1 is a front view of a tension adjusting device for an engine 
accessory driving belt embodying the present invention; 

Fig. 2 is a sectional view taken along line II-II of Fig. l; 

Fig. 3 is a partial enlarged sectional view of Fig. 2; 

Fig. 4 is a sectional view taken along line IV- IV of Fig. l; 

Fig. 5 is a sectional view of a conventional support structure for a 
pulley arm; and 

Fig. 6 is a sectional view of a conventional coupling structure for 
coupling a pulley arm to a hydraulic auto-tensioner. 

DETAILED DESCRIPTION OF THE INVENTION 
[0017] 

Now the embodiments of the present invention are described with 
reference to Figs. 1 to 4. As mentioned above, Fig. 1 shows the tension 
adjusting device for a belt for driving engine accessories according to the 
present invention. Figs. 2 and 3 show a bearing portion for pivotally 
supporting a pulley arm 2. As shown in Figs. 2 and 3, the pulley arm 2 is 
provided with a boss 3 protruding from both sides thereof. The boss 3 is 
formed with a shaft receiving hole 4 comprising a stepped hole. A shoulder 
4a is formed on the inner periphery of the shaft receiving hole 4 at one end 
thereof. 
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[0018] 

A pair of tubular slide bearings 5 are pressed into the shaft receiving 
hole 4. Each slide bearing 5 has a flange 5a at one end thereof. The flange 
5a of one slide bearing 5 abuts the shoulder 4a of the shaft receiving hole 4, 
and the flange 5a of the other slide bearing 5 abuts the other end of the boss 
3. 

[0019] 

A tubular fulcrum shaft 6 is inserted in the pair of slide bearings 5. 
The fulcrum shaft 6 is fixed to an engine block 8 by tightening a bolt 7 
inserted through a central hole 6a thereof. The fulcrum shaft 6 is fixed to 
the engine block 8 with washers 9 and 10 in abutment with both ends 
thereof so that the pulley arm 2 is pivotable about the fulcrum shaft 6. 
[0020] 

The washer 10 is disposed between a head 7a of the bolt 7 and an 
end surface of the fulcrum shaft 6. The washer 10 has a disk portion 10a 
axially facing flange 5a across a gap Gl, and an outer cylindrical portion 11 
covering the other end of the boss 3. A slinger 12 is mounted on the outer 
periphery of the boss 3 at the other end thereof. The slinger 12 comprises a 
cylindrical portion 12a pressed onto the other end of the boss 3 and radially 
facing the outer cylindrical portion 11 of the washer 10 across a gap G2, and 
a flange 12b formed at one end of the cylindrical portion 12a and axially 
facing an axially-facing end surface of the outer cylindrical portion 11 of the 
washer 10 across a gap G3. A labyrinth 13 is formed between the slinger 12 
and the washer 10 by the gaps Gl, G2, and G3 that, as shown, are in 
communication with each other. 
[0021] 

By mounting the slinger 12 having the flange 12b on the other end of 
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the boss 3 to form the labyrinth 13 between the slinger 12 and the washer 
10, it is possible to prevent entry of muddy water and dust into the contact 
portion between the fulcrum shaft 6 and the slide bearings 5. The flange 
12b of the slinger 12 prevents the entry of any muddy water that may flow 
along the surface of the pulley arm 2 and drip onto the bearing portion into 
the labyrinth 13. 
[0022] 

Because the labyrinth 13 is a non-contact seal, it maintains its 
sealing function and prevents entry of muddy water and dust for a long 
period of time even if the pulley arm 2 pivots about the fulcrum shaft 6 at a 
high speed. Since the sealing structure is simple, the entire device can be 
manufactured at a low cost. 
[0023] 

Fig. 4 shows a hydraulic auto-tensioner 20 for applying a regulating 
force to the pulley arm 2. The auto-tensioner 20 comprises a cylinder 21 
made of an aluminum alloy and filled with hydraulic oil, an oil seal 22 
sealing the top opening of the cylinder 21 with air trapped in the cylinder 
21 on the hydraulic oil, a rod 23 slidably extending through the oil seal 22, a 
return spring 24 biasing the rod 23 outwardly of the cylinder 21, and a 
hydraulic damper 25 for dampening the pressing force applied to the rod 23. 
[0024] 

The return spring 24 is provided around the cylinder 21 with one 
end thereof supported by a flange 26 provided on the outer periphery of the 
cylinder at the bottom end thereof and the other end pressed against a 
spring washer 27 mounted to the top end of the rod, thereby biasing the rod 
23 outwardly of the cylinder 21. 
[0025] 
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The hydraulic damper 25 includes a plunger 29 slidably mounted in 
a sleeve 28 having a closed bottom to define a pressure chamber 30 and a 
reservoir chamber 31 in the cylinder 21. The plunger 29 is formed with a 
passage 32 through which the pressure chamber 30 communicates with the 
reservoir chamber 31. The hydraulic damper 25 further includes a check 
valve 33 for opening and closing the passage 32, and a plunger spring 34 
mounted in the pressure chamber 30 and pressing the plunger 29 against 
the bottom of the rod 23. 
[0026] 

The check valve 33 closes the passage 32 when the pressure in 
pressure chamber 30 exceeds the pressure in the reservoir chamber 31. 
[0027] 

The auto-tensioner further includes a wear ring 35 supporting a 
mid-portion of the rod 23 and movable up and down together with the rod 
23, while being guided along the inner wall of the cylinder 21. 
[0028] 

As shown in Fig. 4, a coupling piece 36 provided at the bottom end of 
the cylinder 21 is pivotally supported by the engine block 8, and a coupling 
piece 37 provided on the spring washer 27 at the top end of the rod 23 is 
coupled to the pulley arm 2, thereby mounting the hydraulic auto-tensioner 
20 in position. 
[0029] 

With the auto-tensioner 20 thus mounted, when the belt B slackens, 
the return spring 24 pushes the rod 23 out of the cylinder 21, thus pivoting 
the pulley arm 2 to press the tension pulley 1 against the belt B. The belt B 
is thus re-tensioned. 
[0030] 
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When the tension of the belt B increases, a pressing force is applied 
to the rod 23 through the tension pulley 1 and the pulley arm 2. The 
pressing force is dampened by the hydraulic damper 25. 
[0031] 

When the pressing force exceeds the spring force of the return 
spring 24, the pressure in the pressure chamber 30 exceeds the pressure in 
the reservoir chamber 31, so that the passage 32 is closed by the check 
valve 33. Thereafter, hydraulic oil in the pressure chamber 30 gradually 
leaks through a small gap between the sliding surfaces of the plunger 29 
and the closed-bottomed sleeve 28 into the reservoir chamber 31, allowing 
the rod 23 to retract until the force of the return spring 24 balances with 
the pressing force. The tension of the belt B is thus kept constant. 
[0032] 

The coupling piece 36 provided at the bottom end of the cylinder 21 
is formed with a through hole 38 extending between both sides thereof. A 
tubular slide bearing 39 is pressed in the through hole 38. A bushing 40 is 
inserted in the slide bearing 39. A bolt 42 is inserted through a pair of 
washers 41 in abutment with the respective ends of the bushing 40 and a 
central bore 40a formed in the bushing 40, and threaded into the engine 
block 8 and tightened to fix the bushing 40 to the engine block 8 and thus to 
couple the hydraulic auto-tensioner 20 to the engine block 8. 
[0033] 

The coupling piece 37 of the spring washer 27 mounted on the top 
end of the rod 23 is formed with a bushing insertion through hole 43 
extending between both sides thereof. A tubular slide bearing 44 is pressed 
in the hole 43. A tubular bushing 45 is inserted in the slide bearing 44. A 
bolt 47 is inserted through the bushing 45 and a pair of washers 46 in 
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abutment with the respective ends of the bushing 45, and threaded into a 
threaded hole 48 formed in the pulley arm 2 and tightened to sandwich the 
bushing 45 between the head 47a of the bolt 47 and the pulley arm 2, 
thereby coupling the auto-tensioner 20 to the pulley arm 2. 
[0034] 

The coupling piece 37 has annular protrusions 49 formed at the 
respective open ends of the bushing insertion hole 43 to extend toward the 
respective washers 46 and to define recesses R radially outside the annular 
protrusions 49. The washers 46 are each formed with a disk portion 46b, 
and an outer cylindrical portion 46a covering the corresponding annular 
protrusion 49, thereby defining a labyrinth 50 including gap G4 (between 
the disk portion 46b and an axial end surface of the annular protrusion 49), 
gap G5 (between the cylindrical portion 46a and a radially outer surface of 
the annular protrusion 49), and gap G6 (between an axially-facing bottom 
of recess R and an axially-facing end surface at the distal end of the 
cylindrical portion 46a). 
[0035] 

By providing each of the washers 46 with the outer cylindrical 
portion 46a, which covers the annular protrusion 49, thus defining the 
labyrinth 50 therebetween, it is possible to prevent entry of muddy water 
and dust into between the contact surfaces of the slide bearing 44 and the 
bushing 45. 
[0036] 

Since the labyrinth 50 is a non-contact seal, even when the pulley 
arm 2 and the coupling piece 37 pivot relative to each other, it maintains its 
sealing function and prevents entry of muddy water and dust for a long 
period of time. 
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[0037] 

The seal structure, which consists of the annular protrusions 49 of 
the coupling piece 37 and the outer cylindrical portions 46a of the washers 
46, is extremely simple and thus can be manufactured at a low cost. 
[0038] 

The coupling piece 36 at the bottom end of the cylinder 21 may be 
coupled to the engine block 8 using the coupling structure through which 
the pulley arm 2 is coupled to the coupling piece 37 at the top end of the rod 
23. 
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